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(54) YCTPOI/iCTBO PEMOHTA OBCAfl- 
HOfl KOJIOHHbl 

(57) H3o6peTeHne othochtc« k peMOHTHO-n30- 
' /1HUM0MMWM pa6oTaM o6caAnwx ko/iohh He<J>- 

Tera3dBbix CKua*:nH A"n BoccTaHOB/ieMna nx 
repMeTMHHOCTv). Uenb - noawujeHne HaaexHo- 
ctm /CT3HOBKM MeTa/i/inHecxoro nnaCTwp*" 
(Mn). B Kopnyce ycTpo&cTea ycT3nOB/»eMbi 
aneKTpoABwraTe/ibc peAy^TopoM. ruAPOHacoc 
n rnApoun/in»tAP c rio/ibJM nopujHeM n ujto- 
tcoM. noA Mfl Ha aany nopnyca ycraHOBneHa 
pacxaYwBaioma* ro/iOBKa(PQ. B HUXHe* hc- 



TM KOpnyca C B03MO*HOC"»blO B33MM OAGiiCTBl'Ifl 

c Mfl p33MemeH ynop c xeciKO cestaaMHWM c 
hum npuBOAOM ero oceBoro nepeMeuteHHfl. 
H3A Pr pacno/icxeH flopHupyiomniH xonyc. 
yCTaHOBneHHuCt Ha mToice c BoaMOXHoctbto 
B3anMOAeviCTBm» c Mn. npusoA nepeMeiue- 
HuBynopsBwno/iHeH a enfle AMfjxpepeHui/iajib- 
Horo nopiuHd. ycxaHoe/ieHHoro b Kopnyce n 
o6pa3yiomero c ero cTeHtcaMw ABe tcaMepu. 
OAHa us xaNiep ruApaByiMnecxn CBH3aH3 Kana- 
/iom c nonoCTbio MarMeTaHMfi. a Apyaa - APy- 

TMM K8H3/10M C nonOCTblO BC?.Cbl8aHM» 

rviApOHacoca. Mexcny co6otf toMepw CBnsaHbi 
Kana/ioM c pacnonoxeHHbiM e hcm o6paThwM 
K/ianaHOMCo ujTOKOM. KoHyc. npoxoA" »o Mn. 
AeiJ>opMVipyeT ero 8 um/whaP m npw*MMaeT k 
peMOHYwpyeMow Tpy6e. nepeMei«aeM3n 
ocfleA 3a KonyccM PT co3Aaer Aono/iHMTenb- 
Hyio n/iacTMMecKyio fle4>opMaunio. ripn aoctm- 
xehnw -aepxHero no/toxenvifl r>r cbokm 
topuom B03AeMCTByeT Ha ujtox icnanana. koto- 
puw oTKpbioaeT AocTyn pa60H6w xhakocth h3 
KaMepu H3A nopuiHeM no xaHany b nonocTb 
BcacbieaHM« ruAPOwacoca. KoHtaKTHan n/io- 
maAt n yAep*cwea>omee ycw/we Mfl na ctcmkc 
o6c3ahom nonOHHU floCTaTOHMbJ a/ir ero yAep- 

5K3HMS1. 1 nn. 
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H3o6pereHne othochtch k ycrpo^CTaaM 
• a^« peMOHTHo-u30nHunpHHbix paBoi o5caa- 
Hwx ko/iomh Hect>Tera30BMx ckb3>khh c uenbto 

BOGCTaHOB/teKHH HX repMeTMMHOCTM. 

Ue/ibKj M3o6peTeHnn aB/iHercw noBtJtoe- 
iine HaAe^HOCTM ycTBHOBKn MerannnneCKoro 
n/iac-rupfl. 



Ha sepTexe cxewainsHO n3o6pa>KeHO 
npeAiaraeMoe ycipofiCTBO ai» peMOHra 06- 
caAHai* KOflOHHU, npoAonbMbiM pa3pe3- 

B UMnnKApunecKOM xopnyce 1 yctpOMCT- 
oa. cnycKaeMoro a c«Ba*:nHy Ha Ka6e/ie 2. 
pacno/iowceH anexTpoflBuraienb 3 c peflyKTo- 
pOM 4, AeyxnnyH^epHbtPi ruiflpOHacoc 5 c Bca- 
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CbiBawmviMn 6. Kanieiaie/ibHuMH 7 n peflyK- 
uhohhwm 8 icnananaMM. .mapouwiuhap 9 c 
no/ibiM nopujneM 10 n ujtokom 1 1. fliKjxpepen- 
uua/iuHwA nopiueHh 12, BB/intomnfiCfl npvtBO- 
jxom ocenoro nepeMemeHun yn.opa 13. n 

*eCTK0 C HUM CBfl33HHUM. AOpHUpyKJlUMCi KO- 

Hyc 14 c iioAnpy*wHeHHbiMiri n/iaBatomwMw 
n/taujKaMU 15, pacKaTueatoman ronostca 16 m 
npoA0nt>HO-ro4>pnp0BaHHbtCi Mexan/inHeCKuft 
nnacrwpb 17. Pa6oHne no/iocTM rnAPOUnnni«- 
Apa 9 m no/ioro nopoiHR 10 rwApaeAUMecKn 
CBfl3aHW MexAy co6otf no xaHany a. *epe3 riOA 
npywwHeHrtwft 30nOTHWK-nepe*n>OHaTenb 18 
KaMepa. o6pa30B3HHan c7eHK3MW jcopnyca v 
AM<H>epeHunanbHUM nopU)HGM 12, rnAP3Bnn 
MeCKM cBHsaHS no KaHanyJc no/ioCTbto Hame 
TaHun rwAponacoca. 

Apyran KBMepa, o6pa30B3HHaa crenK3Mk 
Kopnyca w AN<H>epemj.wanbHbiM nopwneM 
ruApae/wMecKu cBflaawac nonocTbK> Bcacwea 

HMfl ruAPOHOCOCa K3K3/10M>j. 

B AM<t>'^epeHUM3nbHOM nopuJHe Ana con 
3u efiewx KaMep Bbtno/iHeH xanan c axcua/ibMO 
pacnonoxeHHWM o6paTHbiM K/iananoM 19 c 
BbtCTynaowuM M3 Kopnyca ujtokom. B mcxoa 
mom nonoxeriuu K/ianaH 19 saicpbiT n paaAe/ia 
eT tcawepu, 0 6pa3oaaHHU( 

AntJ>tt>epe«UManbM" M nopuineM 12 co CT6HK3' 
MMKopnyca. BHyTpeHHnn no/»or.TbycTpoCicTB& 
3anonMeMa paSoMed xwAKOCTbio h cxOMneH- 
cwpoBaHa c BHeajHeii cKBaxuHHoiA cpeAOrt 
3nacT*mHUM KOMneHcaTGpOM 20. AopHupyio- 
mv\f\ xowyc 14 m pacKaTbiaatomas ronoBKa 16 

yCT3H0BneMbl H3 KOM14C HOnOrO lUTOlca 1 1. npn 

3tom ^papxaTbiaaiomaa ronOBKa km neM3TnMe- 
ckm CB*30Ha c aneicTpoABMraTe/ieM 3 Mepe3 
T^necKonnsecKMii Ban 21 Kopnyca. ycTaHOB- 
neMHttft na onopax KaseHwn b nonoM unroKe 1 1 . 
nopiuv.e 10. CBH3aHMbiw c hum Ban 22 m nnaHe- 
Tap.HWFl peAycTop A. Ha nany 22 ycTaHOBneH 
3KCueHTpMK 23,cnyxaiii>i(i npuBOAOM Aayx 
nnyHxepoa rMApOHacoca 5. 

npOAOAbHO-ro(J>pnpoBanHWii Meran/inHe- 
cku* nnacrbipb 17 b fpancnopTHOM nonoxe- 
huh pacno/ioxen MexAy. i.e. yAepxwBaeTca 
AopHMpyiOiMMM KonycoM 14 m ynopOM 13. 
Ajia 3a»cpenneHviJi ycTpoftCTBa b nonoHHe 

oho cHa6xeHO ynopMwMM ujnuncaMW nnn hko- 

Phmh {He noKa33Hbi). 

ycTpoftcfBo pa6oTaeT c/ieAy»om"M oopa- 

30M. 

Ha uHTepB3/ie npoBeAenH» psmohtmo* 
M3on«uMOHMbix pa6o-r no Kaoenio 2 BKniOMaeT- 
cj» 3/ieKTpoABnrarenb 3. noiopufi sepea 
3KcueHTpnn23 npuBOA^.T b AeftCTBue a/iynxe- 
pw rviAPOHacoca 5 u oAMOepeMenHo bo Bpame- 
Hue Mepea Banw 21 m 22 paCKBTWD3K)U4y(0 
ronoeicy 16. nepnoHasa/ibHO xopnyc 1 npn6o- 
pa 3 3flKopnoaeTc« b Ko/iOHHe Tpyfi. a 3aieM 
pa6oH3B jKHAKOCTb no (caHa/iyflor ruapOHaco- 



ca nocTynaet d k3Mepy hsa AH<I><t>epeHUna/it>- 
hum nopuiHeM 12 w pafioMee AasneHue nepe3 
ynop 13 yAepjKuBaeT npoAonbHO-ro$pnpoB3n- 
mwm MeTan/imecKMM n/iacTupb 17. npn 3tom 
5 o6paTHbjfi unanax 19 3aKptiT. 

(locne flocTH>KeHHH Heo6xoAHMoro Aaone- 
Hun nDAnpyxuHeHHui^ aonoTHMK-nepeic/iio^a- 
Tenb 18 nepeMecTMTcn bhm3 ao ynopa. 
oTKpbtBaa AOCTyn pafto^ev* >kwakoctu no K3M3- 
10 nyanoA nopiueHb 10 ruAPOU^nMHApa 9. 

HopMnpytOiAMPi Konyc 14. npoxoA^ no 
nnacTbJpio 17, ($>opMwpyeT ero e mmamhap m 
npmKMMaei k peMOHTupyeMO^i TpV6e. a ero 
n/iaaaiomne nnatuKM Kannepytoi . co3A3Ban ra- 
15 paHTMpoBaHHWMHaTBr.nepeMemaeMan Bcnen 

33 AOpHUpyKJlAUM KOHyCOM 14 paCi<3TblB3IO- 

inan ronoaxs 16 co3Aaei AononHHTe/ibnyio 
n/iacTunecKyio Ae<J>opMauMK> nnacTwpfl 17 no 

M3Kp0- V> MM«pOHepOBHOCT«M BHyTpeHH&l?l 

20 CT6HKM oBcaAHOii KonOHHbi m ynposHneT no- 
eepXHOCTiiwvi cno* BuytpeHHeM noBepxHocm 
n/iacTbipB 17. npn AOCTwxeHMM eepxHero no- 
noxeHMfl AopHnpyoman ronoaKa 16 cbomm 
-ropuoM B03AeficTByeT na ujtok Knanaiia 19. 
25 KOTopwCi OTKpbiaaeT AOCTyn paoone* »haxo- 
cth m3 KaMepw h3a flu^epeHuwa/JbHUM nop- 
uiHeM 12 no icaHany 6 b nonocTb BcacwaaHMfl 
ruAPOHacoca. 

S 3tom nonoweHMn KOHTaxTna« nnomaAb 
30 n yAepxuBaiomee ycn/iwe n/iacTupn 17 na 
cTenKe o6caAHoR ko/iohhw AOCTaTOHHbi p.n* 
ero yAep)KMB3HMa n AH^epeHUwanbHbiPi nop- 
iueHb 12 BMeCTe c AopHMpywmuM KOHycoM 14 
M p3CK3TbiBaiou4e(i ronOBKOti 16 nepeMecTHTcn 
35 BBepx. o6ecnesviBan no/iMWii mx bwxoa nna- 
CTbipS' 17. 

riocne saaepmeHMB pa6oTbi no ycTaHoexe 
nnacTbipo 17 3/ieKTponpwBOAOM 3 o6ecneMn- 
aaexcfl oceo6o>«AeHwe xopnyca npvi6opa ot 

40 CieHKU o6C3AHOl?l KOOOHHU M 33TeM yCTpOMCT- 

bo TpaHcnoprnpyeTCfl na noeepxHOCTb. 



(DopMyna K3o6peTeHna 
YCTpoPiCTao Ai« peMOHTa o6caAHOvi ko- 
45 noHHM, OKjuoMawaiee Kopnyc. ycTaHOB/ieHMue 
b HeM aneKTponpuBOA c peAyKTopoM. rwAPO- 
Hacoc m ruAPOUnnwHAP c nanuM nopiuneM m 
ujtokom. MeTan/iuMecKrtA nnacTupb. ycT3H0B- 
neHHytO noA hhm Ha Bany xopnyca pac*aTuoa- 
50 >omyK) ronoBKy n pa3MemeHHWfl b MM^Heft 

M3CTM KOpnyCa C BO3M0)KHOCTb)0 aaanMOAen- 
ctbmh c MeTart/wMecxMM n/iaCTbipeM ynop. o t- 
nuMaiomeecR TeM. mto. c uenbK> noBwiue- 
hms H3Aex<H0CTM ycTaHOBKM MeTannnMecxoro 
5^ nnacTwpst. oho c«aB*eHO xecTKO c«fl33HHbiM 
c ynopoM npuBOAOM ero oceeoro nepeMeme- 
hh» m pacnonoxeHHWM h3A pacKaTUBaioine« 

rOAOBKOM AOpHMpyiOlA^M KOHyCOM. yCT3HOB- 

neHHbtM na tuiOKe ruflpouwnnHApa c bo3mox- 
HocTbto B3anM0AewicT8n« c MeTannu4ec*nM 
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nnacTkJpeM, oa/i Kopnyca xMHeMaTH^ecKM cbh- 
33h c 3nemrponpnBOAOM. npneoA oceBoro ne- 
peMemeHun ynopa Buno/ineH b bmac 
AM4«t>epeHUMafli,Horo nopiuMa, ycTaHoe/ieH- 
noro b icopnyce h o6po3yiomero c ero ctshks- 5 
mm A»e xaMepu. ruApaB/iMMecKM cBn3aHMbie 

MOKAy C060M K8H3I10M C paCng/10>KeHH MM B 



M eM o6paTHUM K/ianaHOM co ujtokom. npw 

3T0M OAM3 H3 KSMep TMApaB/lMMeCKM CBH33Ha 

c nOAOCTbW HafHetaHun, APyan - c no/iocTt>K> 
BcacuBSHMR rwflpoHacoca, a AopimpyiomMii 
KOHyc ycT3M0B/ieH c B03M0*cHOCrb(O B3auMo- 
Ae&CTBua b aepxHeM nonoJKeHUM co ujtokom 
oCpaTMoro K/ianana. 
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UNION OF SOVIET SOCIALIST REPUBLICS 

USSR STATE COMMITTEE ON INVENTIONS AND DISCOVERIES 

(19) SU (11) 1659621 Al 
(51) 5 E 21 V 29/10 

DESCRIPTION OF INVENTION 
To Copyright Certificate 

(21) 4638148/03 

(22) 12/26/88 

(46) 6/30/91, Bulletin No. 24 

(71) All-Soviet Scientific Research and Design Institute in Geophysical Methods of 
Examination, Testing and Control of Oil and Gas Prospecting Wells 

(72) E. N. Utrivanov and A. S. Naigorin 

(53) 622.245.4 (088.8) 

(56) US Patent No. 3179168, 166-14, published in 1965 

USSR Copyright Certificate No. 1571213, CI. E 21 V 29/10, 7/26/88 

(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 

[lower right margin] (19) SU(ll) 1659621 Al 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1 , of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 1 1 , a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 1 5, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 1 8, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 8, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 1 1 , where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1 , the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 13. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 

The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 1 9, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 1 8, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 1 2, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 16, will move up, while providing complete exit 
from the patch, 1 7. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydraulically 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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